Opened by H. LEWIS JONES, M.D. THE time has come for a review of the methods of using electricity, both for testing and for treatment in cases of paralysis. Progress has been made in several directions, and this combined meeting of the Sections of Neurology and Electro-Therapeutics may, with great advantage, discuss these new developments, in order to standardize our work, if possible, and to pronounce authoritatively upon the best modes of procedure in such cases.
The point.s I submit to the meeting are the following: First, as to treatment. In the treatment of paralysed muscles the treatment must be a rhythmically varying one, with a rate of about fifteen periods of action and of rest per minute. Next, the current should be used for longer periods and of greater strengths than has hitherto been usual. And lastly, there is an advantage in using condenser discharges instead of induction-coil currents, because they are more agreeable to the patient. On the first of these points, that of the use of rhythmically varying currents, it is still necessary to insist, because hitherto their value has been accepted, but hardly adopted. At St. Bartholomew's J Joint meeting with the Neurological Section.
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Hospital they have been in regular use for some years, but, so far as I can learn, they have not yet come into very general use in the electrical departments of other hospitals or in private practice. And yet the matter is of the greatest importance. The simple tetanization of muscles tends rather to fatigue and injure than to develop them, as has been proved by experiments on animals and by observations on human beings. It is enough to mention that the circulation through a muscle in a state of tetanus is greatly interfered with; to see that stimulation which affords periodic intervals for the renewal of the blood supply must be better than stimulation which does not permit this. The need for rhythmic variation of currents is now generally acknowledged, and it is high time for it to be more widely acted upon. Formerly it was difficult to use rhythmic interruptions, because the apparatus was not madeexcept to order-by dealers in electro-medical apparatus; but now there are several forms of good rhythmic interrupter on the market, and I have brought two to show here in action to-night. I should, perhaps, digress for a moment to remind the meeting that there are two varieties of rhythmic interrupter. There is one which just turns the current on, and off again after an interval. And there is the other kind, in which it not only does that, but turns it on weak, strengthens it up to a maximum, and then lets it weaken again before it is turned off; the current, in fact, is made to wax and wane, and not to come on suddenly. That is the more important type, and the interrupters I speak of to-night are in that class. The waxing and waning effect is obtained by means of a resistance in the circuit, which is made to vary continuously. One of the simplest variable resistances is a water resistance; that is to say, a vessel of water in which a conductor moves up and down. As it dips down to reach the bottom, and again as it rises up, the intervening layers of water vary in thickness, and the resistance of this part of the circuit varies continually, and so a current which rises and falls is produced.
With regard to my second point, that of the use of larger currents, we can bring into play what we have learned from the principles of ionic medication. That has taught us how to make large currents tolerable to the patient, by a change in the form of the electrodes. The old type of electrode, consisting of a metal disk thinly covered with wash-leather, gave the maximum of discomfort and the minimum of efficiency. For treatment they are to be discarded. In their place thickly folded cloths are used, wet with salt solution, and these, with a metal electrode over them, are bandaged upon the limb. The treat-ment in an arm-bath with rhythmic currents was also a very good way of obtaining the best muscular effects without pain; but it is rather limited in its utility to injuries situated in the nerves of the forearm or hand, and is less well adapted to other parts of the body. The method I have indicated can be applied to any part or any group of muscles. With regard to the length of the applications, Bergoni6, of Bordeaux, in a very good paper on the treatment of infantile paralysis, speaks of treatments lasting half an hour or an hour, repeated twice a day, without evidence of the slightest fatigue or exhaustion on the part of the patient. If we want to cultivate muscles, particularly those suffering as a result of peripheral nerve injuries, we must give longer and stronger applications; and now we know how to do that without hurting the patients, it is high time we adopted the plan.
My third point, the use of condenser discharges to take the place of the induction coil, is newer, and has not been tried except by a few observers. The advantages of it are two in number. It is less painful than induction currents, and more accurate for measurement. For both of these reasons I can speak. with confidence of it. For more than six months I have used condenser discharges for muscle stimulation, to the complete exclusion of the use of induction coils, and I am satisfied that the condenser method is the better. To secure all the advantages possible from the condenser method we must use small capacities and high voltages. Small capacities give short waves, and it is the short waves which stimulate painlessly: 120 volts and a few tenths of a microfarad form a suitable combination.
In the use of condensers for treatment one needs a succession of discharges, but for testing a single impulse is sufficient. For treatment the discharges must be rapid enough to cause tetanic contractions. This is done by a mechanically operated commutator, which is so connected as to perform a cycle, first charging the condenser from the source and then discharging it through the patient. Mr. Schall has constructed a commutator for me with brushes, and Mr. Miller has made one with a mercury jet, and both work well and are here to-night for inspection. There is another point which must be considered in discussing the treatment of peripheral paralyses, and that is the treatment of the lesion in the nerve. We have all been too readily satisfied with stimulation of the muscles as the mode of treating such cases. With the additional resources we possess to-day in ionic medication the treatment of the nerve acquires fresh importance. For instance, in facial paralysis we :37 should use ionic methods applied to the trunk of the nerve, and not rest content with some stimulation of the facial muscles. I have seen good results follow this procedure in several cases of facial paralysis, and I think the time has come when we should begin to utilize a similar ionic method applied to the lesion of the nerve-trunk in various other cases of nerve-trunk injury.
The Electrical Testing of Muscle and Nerve, with Special
Reference to the New Method in which Condensers are used.
By E. P. CUMBERBATCH, M.B.
THE subject which I wish to present for discussion is the Electrical Testing of Muscles. First, I wish to point out the defects of the method in general use; secondly, to describe briefly the new method of testing by means of condenser discharges, point out its advantages, and mention some of the results which have been obtained by its use.
The method of testing which is generally employed has been in use during the past forty-six years. It has many defects.
In the first place, it causes much pain. Young children and nervous adults will not keep still when they feel the sting of the galvanic current, so that it is almost impossible to see what sort of contraction the current is producing.
In the second place, it is sometimes very difficult to say, without taking graphic records, whether the contraction produced by the galvanic current is quick or slow. It may be neither quick nor slow, and, often, there is no normal muscle on the opposite side to serve as the standard for comparison. Further, some muscles, even when normal, contract more slowly than others. The abductor muscles of the great and little toes give slow contraction when stimulated by the galvanic current, so that the reaction looks like a partial R.D. (reaction of degeneration). Again, temperature influences the speed of contraction. The muscles of a part such as the hand or foot contract more slowly if the part be cold than if it be warm. I recently tested the intrinsic muscles of a cold blue hand. Using the' galvanic current the muscles contracted extremely slowly, but when the temperature of the hand
